A morphometric study of the endocytosis of wheat germ agglutinin-horseradish peroxidase conjugates by retinal ganglion cells in the rat.
In order to elucidate the sequence for the intraneuronal translocation of ligands after internalization in vivo, the adsorptive endocytosis of horseradish peroxidase (HRP) conjugates of the lectin wheat germ agglutinin (WGHRP) by retinal ganglion cells of the rat was studied by ultrastructural morphometry after intravitreal injections of this probe. Retinas were harvested at post-injection survival times of 15 min to 7 days and processed for the electron microscopic visualization of WGHRP in subcellular organelles. The labeled organelles included vesicles, tubules, lysosomes and the cisterns and coated as well as uncoated vesicles of GERL (Golgi Apparatus-Endoplasmic-Reticulum-Lysosomes). For quantitation, labeled organelles were classed as vesicles, lysosomes and GERL. From 15 min to 3 h the number of labeled GERL and vesicles progressively increased to a maximum at 3 h and then declined to zero by 7 days. In contrast, the number of labeled lysosomes continued to increase beyond 3 h to reach a maximum at 24 h before declining to near zero by 7 days. These results are consistent with the hypothesis that the adsorptive endocytosis of WGHRP entails the passage of the ligand through GERL prior to being deposited in lysosomes. They do not exclude the possibility that other endocytic pathways for WGHRP and possible WGHRP-membrane complexes may exist in retinal ganglion cells including a plasma membrane to lysosome route.